!. The enzyme nitric oxide synthase is present in the macula densa and may participate in the control of renin secretion by the adjacent juxtaglomerular cells. in the present study, we investigated the effect of inhibiting nitric oxide synthase on the renin secretory response to frusemide, which stimulates renin secretion by blocking Na+-K÷-2CI -co-transport in the macula densa.
Injection of frusemide in 12 conscious rabbits elicited a transient increase in mean arterial pressure from 84+2
to 92-1-3mmHg at 5min (P<0.01) and a sustained increase in heart rate from 246_+6 to 281 + 10 beats/rain at 45rain (P<0.01). Plasma renin activity increased from 8.0__.1.2 to 14.3-1-1.8, 12.4_+1. 6 and ll.6_+l.5pmol2h-_ml -_ at 15, 30 and 45rain respectively (P<0.01). There were no changes in plasma sodium and potassium concentrations or osmolality. 3. Inhibition of nitric oxide synthase with N_-nitro-Larginine methyl ester increased mean arterial pressure by 9mmHg, decreased heart rate and plasma renin activity, and markedly suppressed the renin response to frusemide (from 4.6_+0.7 to 7.6_+1.7, 4.7-1-1.0 and 4.6-1-0.7pmol2h-iml -I at 15, 30 and 45rain respectively). By contrast, infusion of an equipressor dose of phenylephrine did not suppress the renin response to frusemide. 4. Histochemical studies with the NADPH diaphorase technique confirmed the presence of nitric oxide synthase in the macula densa, and suggested that enzyme activity is increased by treatment with frusemide. 5. These results are consistent with a role for the Larginine-nitric oxide pathway in the modulation of renin secretion by the macula densa.
INTRODUCTION

Anatomical
and functional studies have established that the macula densa plays an important role in the regulation of renin secretion [I-5] . Specifically, there is evidence that the macula densa functions as a sodium/chloride sensor by a mechanism involving an Na+-K+-2CI co-transporter in the luminal membrane of the macula densa cells [5] [6] [7] . Alterations in Na+-K+-2C1 co-transport result in inverse changes in renin secretion by the adjacent juxtaglomerular cells [8] . This procedure was repeated in the same rabbits on the following day, but the saline infusion was replaced with an intravenous infusion of the nitric oxide synthase inhibitor NG-nitro-L-arginine methyl ester hydrochloride (L-NAME, Sigma) [22, 23] at 0.5mgmin-tkg _. On the third day, the effect of frusemide in the presence of isotonic saline was tested again.
Effect of phenylephrine on the renin and cardiovascular responses to frusemide. The aim of this experiment was to investigate the possibility that L-NAME might alter the renin response to frusemide by increasing blood pressure. In nine rabbits, the effects of frusemide were tested as described in the protocol above, but the L-NAME infusion on day 2 was replaced with an intravenous infusion of phenylephrine (Neo-Synephrine, Winthrop, NY, U.S.A.). The dose of phenylephrine was adjusted between 0.5 and 2.0/_gmin -1 kg t in order to produce the same increase in blood pressure as that produced by L-NAME. [25] . Changes were considered to be statistically significant when P<0.05.
RESULTS
Effect of inhibition of nitric oxide synthesis on the renin
and cardiovascular responses to frusemide
The effects of frusemide and L-NAME on blood pressure, heart rate and plasma renin activity are 
DISCUSSION
The aim of this investigation was to determine if nitric oxide participates in macula densa-mediated control of renin secretion.
In order to do this, it was necessary to identify a stimulus to renin secretion that operates specifically through the macula densa mechanism. This is difficult because many stimuli which are believed to activate the macula densa mechanism, e.g. sodium deficiency, haemorrhage and decreased renal perfusion pressure, also activate the renal baroreceptor and/or extrarenal mechanisms controlling renin secretion [!. 2, 4 3.
One exception is administration of frusemide.
Although this diuretic has multiple and complex effects on renin secretion when administered chronically [2] , it appears to stimulate renin secretion by a direct action on the macula densa when administered acutely [21, 26, 27, 30] 
